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CROSS REFERENCE TO RELATED APPLICATION 
[0001] This application claims priority from U.S. Provisional Patent Application Serial 

No. 60/222,859 filed August 4, 2000, which is incorporated herein by reference in its entirety. 

FIELD OF THE INVENTION 
[0002] The present invention relates generally to the field of signal processing and more 

specifically to the field of digital display control. 

BACKGROUND OF THE INVENTION 
[0003] Televisions and computer screens are used to view images. The transmissions of 

those images are sequenced by control signals that are sent with the image. If these control 
signals are not stable in relation to the image, the image will not be displayed correctly. Of 
particular importance in television and cathode ray tube (CRT) displays are the Horizontal and 
Vertical Retrace signals respectively known as Hsync and Vsync. 

[0004] When a transmission is generated or processed through digital circuitry, the 

transmitted signals, e.g., image or control signals, can be processed incorrectly. The incorrect 
processing can move the signal positions relative to other portions of the transmitted signals. 
The resulting difference in relative position, may be influenced by a variety of variables such as 
the electronic circuit fabrication process or the temperature of the circuit, for example. Because 
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display signals are repeated thousands of times per second, the interaction of the misprocessed 
signals can cause the position of the signal to move over time, which is known as jitter. This 
jitter creates a distortion on the resulting image, which is visible to viewers of the display. 
[0005] In the context of television and CRT displays, the Hsync signal can suffer from 

jitter that shifts the Hsync signal forward or backward by at least one clocking cycle. If the 
jittered Hsync signal is used to time the transmission of video data, the resulting video image 
will be distorted. Thus because of its unreliability, the Hsync signal is not used to time the 
transmission of video data. 

SUMMARY OF THE INVENTION 
[0006] A jitter correction apparatus and method are disclosed. In one embodiment, the 

apparatus has a rising edge corrector to receive a jittered signal and to output a jitter corrected 
rising edge of the jittered signal. The apparatus may also have a falling edge corrector to receive 
the jittered signal and to output a jitter corrected falling edge of the jittered signal. The jitter 
correction apparatus may include an output device to receive the jitter corrected rising edge, to 
receive the jitter corrected falling edge, and to output a jitter corrected signal. 
[0007] Various embodiments of the present invention will be more fully understood in 

light of the following detailed description taken together with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0008] Jitter correction is illustrated by way of example and not limitation in the figures 

of the accompanying drawings, in which like references indicate similar elements, and in which: 
[0009] FIG. 1 shows a block diagram of an embodiment of a jitter correction apparatus. 

[0010] FIG. 2 shows a flow diagram of an embodiment of a jitter correction process. 
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[0011] FIG. 3 shows a block diagram of another embodiment of a jitter correction 

apparatus. 

[0012] FIG. 4 shows a flow diagram of an embodiment of a counting process which may 

be used in jitter correction. 

[0013] FIG. 5 shows a flow diagram of a rising edge adjusting process which may be 

used in jitter correction. 

[0014] FIG. 6 shows a flow diagram of an embodiment of a falling edge adjusting 

process which may be used in jitter correction. 

[0015] FIG. 7 shows examples of waveforms which may be used in jitter correction. 

[0016] FIG. 8 shows a block diagram of another embodiment of a jitter correction 

apparatus. 

[0017] FIG. 9 shows a flow diagram of an embodiment of a rising edge correction 

process which may be used in jitter correction. 

[0018] FIG. 10 shows a flow diagram of an embodiment of a falling edge correction 

process which may be used in jitter correction. 

[0019] FIG. 11 is a block diagram of an of a system for sending and receiving multiple 

data streams over a serial link that uses jitter correction. 

DETAILED DESCRIPTION 
[0020] A digital display jitter correction apparatus and method are disclosed. In one 

embodiment, the apparatus has a rising edge corrector to receive a jittered signal and to output a 
jitter corrected rising edge of the jittered signal. The apparatus may also have a falling edge 
corrector to receive the jittered signal and to output a jitter corrected falling edge of the jittered 
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signal. The jitter correction apparatus may include an output device to receive the jitter corrected 
rising edge, to receive the jitter corrected falling edge, and to output a jitter corrected signal. 
[0021] The jitter correction apparatus can be used to correct a signal, such as a periodic 

signal for example, that is affected by jitter using another signal that is not affected, or is 
relatively less affected, by jitter. The jitter correction may be scalable, so that the apparatus and 
method may be adjusted for different amounts of jitter. The jitter correction may be used to 
remove jitter from a deserialized signal which is derived from a serialized signal 
[0022] FIG. 1 shows a block diagram of an embodiment of jitter correction apparatus 

100. Apparatus 100 can be implemented as software instructions stored on a computer readable 
medium, such as a digital memory device for example, and executed by a computer processing 
system, such as a microprocessor, for example. The apparatus may also be implemented using 
hardware circuitry, or a combination of hardware and software. In this embodiment, jittered 
signal 103 is a video signal, such as a periodic signal for example, that is affected by jitter. Base 
signal 105 is a signal that is not affected by jitter or is affected by jitter less than jittered signal 
103. In this embodiment, base signal 105 is in an active state when data is being transmitted on 
jittered signal 103. Apparatus 100 processes jittered signal 103 using base signal 105 to output 
jitter corrected signal 107, which is a jitter corrected version of jittered signal 103. The jitter 
corrected signal 107 may be output to a display device, such as a liquid crystal display (LCD) for 
example, and displayed. 

[0023] An embodiment of a jitter correction process that may be implemented by 

duration of each apparatus 100 is described with respect to FIG, 2. Referring to process 200 of 
FIG. 2, the period of a base signal is counted, 210. In one embodiment, the duration may be 
counted by detecting the start of any active state of the base signal, resetting the count to zero, 
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updating the count every clock cycle during the active state and inactive state of the base signal, 
and requesting this process when another active state is detected. In one embodiment, action 210 
may be performed using the process described with respect to FIG. 4. The position of the rising 
edge of the jittered signal is corrected to provide a jitter corrected rising edge, 220. In one 
embodiment, the rising edge of the jittered signal is corrected by modifying, adjusting, or using 
any other type of processing on the rising edge of the signal to reduce the amount of jitter. In 
one embodiment, action 220 may be performed using the process described with respect to FIG. 
5. The position of the falling edge of the jittered signal is corrected to provide a jitter corrected 
falling edge signal, 230. In one embodiment, the falling edge of the jittered signal is corrected 
by modifying, adjusting, or using any other type of processing on the falling edge of the signal to 
reduce the amount of jitter. In one embodiment, action 230 may be performed using the process 
described with respect to FIG. 6. A jitter corrected signal is output, 240. In one embodiment, 
the jitter corrected rising edge and the jitter corrected falling edge may be combined and output 
as the jitter corrected signal. 

[0024] Referring to FIG. 1, apparatus 100 includes a counter 110, rising edge corrector 

120, falling edge corrector 130, and jitter corrected signal output device 140. Another 
embodiment of a jitter correction apparatus is shown in FIG. 3. In the embodiment shown in 
FIG. 3 , rising edge corrector 120 includes jittered signal rising edge detector 310 and jittered 
signal rising edge adjuster 320. Falling edge corrector 130 includes jittered signal falling edge 
detector 330 and jittered signal falling edge adjuster 340. Counter 1 10 includes base signal 
current duration counter 350 and periodic signal continuation device 360. An input clock signal 
(CLK) may be used to synchronize the operations of apparatus 100. The source of signal CLK 
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may be the same as that of the jittered signal and the base signal. Signal CLK is used as the 
clock for apparatus 100. 

[0025] Jittered signal rising edge detector 3 10 and jittered signal falling edge detector 

330 have inputs to receive the jittered signal and the clock signal. The jittered signal rising edge 
detector 310 detects the rising edge of the jittered signal and outputs the detection of the rising 
edge to the jittered signal rising edge adjuster 320. Similarly, jittered signal falling edge detector 
330 detects the falling edge of the jittered signal and outputs the detection of the falling edge to 
jittered signal falling edge adjuster 340. 

[0026] Base signal current duration counter 350 has inputs to receive base signal 105 and 

the clock signal. Base signal current duration counter 350 may monitor the state of the base 
signal to determine when the base signal is active (e.g., when the base signal indicates data is 
being transmitted on the image signal 103). In this embodiment, the base signal is active when it 
is a binary zero value. Base signal current duration counter 350 counts the duration of each 
period of the base signal and outputs the count to each of jittered signal rising edge adjuster 320, 
jittered signal falling edge adjuster 340, jitter corrected signal output device 140, and periodic 
signal continuation device 360. In one embodiment, base signal current duration counter 350 
resets its count at the beginning of each new active state of base signal. In one embodiment, base 
signal current duration counter 350 continues to output the count after base signal becomes 
inactive. The count may restart from zero after reaching a maximum, or total, periodic count. 
The maximum periodic count can be programmed by periodic signal continuation device 360. 
[0027] Jittered signal rising edge adjuster 320 has inputs to receive (1) the count from 

base signal current duration counter 350 and (2) the detection of a rising edge of the jittered 
signal from jittered signal rising edge detector 310. Jittered signal rising edge adjuster 320 
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outputs a jitter corrected position value of the rising edge of the jittered signal, which may be 
determined in accordance with the process described with respect to FIG. 5 below, for example. 
In one embodiment, the rising edge adjuster 320 determines a rising edge count based on the 
count from counter 350 and the rising edge detection from detector 310, and uses the rising edge 
count and detection to output a jitter corrected rising edge of the jittered signal. 
[0028] Jittered signal falling edge adjuster 340 has inputs to receive (1) the count from 

base signal current duration counter 350 and (2) the detection of the falling edge of the jittered 
signal from jittered signal falling edge detector 330. Jittered signal falling edge adjuster 340 
outputs a corrected position value of the falling edge of the image signal, which may be 
determined in accordance with the process described with respect to FIG. 6 below. In one 
embodiment, the falling edge adjuster 340 determines a falling edge count based on the count 
from counter 350 and the falling edge detection from detector 330, and uses the falling edge 
count and detection to output a jitter corrected falling edge of the jittered signal. The edge 
adjusters 320 and 340 may correct each respective edge of the jittered signal by modifying, 
adjusting, or using any other type processing that reduces or eliminates jitter in signal 103. 
[0029] Jitter corrected signal output device 140 has inputs to receive the jitter corrected 

position values of the rising and falling edges from respective jittered signal rising edge adjuster 
320 and jittered signal falling edge adjuster 340. Jitter corrected signal output device 140 may 
combine the jitter corrected rising edge and the jitter corrected falling edge to output a jitter 
corrected signal. In one embodiment, device 140 outputs the respective jitter corrected rising 
and falling edges to form jitter corrected signal 107 when the position value of each of the jitter 
corrected rising and falling edges match the current count generated by base signal current 
duration counter 350. 
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[0030] Periodic signal continuation device 360 provides the total periodic count of base 

signal to current duration counter 350. During vertical blanking, i.e., when the base signal is an 
inactive state and corresponding video data is not being transmitted on the image signal, counter 
350 continues to count. To avoid counting beyond defined limits, the periodic signal 
continuation device 360 is used to program the total periodic count to counter 350 so that counter 
350 resets its current count after the count reaches the total periodic count. Thus, during vertical 
blanking, jitter corrected signal output device 140 continues to output the jitter corrected signal. 
[0031] FIG. 4 shows a flow diagram of one embodiment of a process which may be used 

to perform action 210 of process 200. In action 410 of FIG. 4, the action determines whether the 
start of the active state of the base signal is detected. In one embodiment, the base signal is in an 
active state when it is in a binary zero state. If the base signal is active, action 415 follows, but 
otherwise action 410 repeats. The count is reset, 415. In action 420, the duration of the active 
state is counted. The count is output to jittered signal rising edge adjuster 320, jittered signal 
falling edge adjuster 340 and jitter corrected signal output device 140. In one embodiment, the 
count of the duration may reset on the start of the active state of the base signal or when the 
duration reaches the total periodic count set by periodic signal continuation device 360. 
[0032] FIG. 5 shows a flow diagram of an embodiment of a process which may be used 

to perform action 220 of process 200 to correct the position of the rising edge of jittered signal. 
In action 510, the variable representing the center of the window of the rising edge of jittered 
signal is initialized to a value such as zero for example. The center of the window is represented 
by a duration of the count value. The rising edge of jittered signal is detected, 520. Action 520 
may be repeated until jittered signal rising edge detector 310 detects the rising edge of the 
jittered signal. In action 530, the count of the duration upon detection of the rising edge is 
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captured, 530. In action 540, the process determines whether the count of the rising edge of the 
jittered signal is within the programmed window. If so action 560 follows, otherwise action 550 
follows. 

[0033] In action 550, the programmed window is adjusted to be centered at the count of 

the rising edge of the jittered signal. In one embodiment, the window is four (4) increments of 
the current count value in duration although its duration can be varied. One factor that may be 
used to determine the duration of the window can be the amount of signal transition offset caused 
by jitter so that the jitter skewed rising and falling edge transitions occur within the window. 
Another factor that may be used is that if window width is too large, then rising and falling 
transitions of the jittered signal can be modified by too large an amount, which could cause 
undesirable video signal distortion. In action 560, a delay to the center count of the programmed 
window is added to the rising edge. The center count is output as the jitter corrected position 
value of the rising edge of the jittered signal. In one embodiment, the delay may be three cycles 
of the duration value of base signal current position counter 350, for example. 
[0034] FIG. 6 shows a flow diagram of an embodiment of a process that may be used to 

perform action 230 of process 200, to correct the falling edge of the jittered image signal. In 
action 610 of FIG. 6, the variable representing the center of the window for the falling edge of 
the jittered signal is initialized to a value such as zero, for example. In action 620, the process 
determines whether the falling edge of the jittered signal is detected. The center of the window 
is represented by a position of the current count value. In action 630, the count is captured from 
base signal current duration counter 350 when the occurrence of the falling edge is detected. In 
action 640, whether the count of the falling edge of jittered signal is within the programmed 
window is determined. If so action 660 follows, otherwise action 650 follows. 
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[0035] In action 650, the programmed window is adjusted to be centered at the count of 

the falling edge of the jittered signal. In one embodiment, the window is four (4) increments of 
the current count value in duration although the duration can be varied. The length of the 
window for the falling edge can be determined in a similar manner as that for the rising edge. In 
action 660, the jittered signal falling edge adjuster 340 adds a delay to the center count of its 
programmed window and outputs the center count as the jitter corrected position of the falling 
edge of the image signal. In one embodiment, the delay may be three cycles of the current count 
signal of base signal current position counter 350 for example. 

[0036] FIG. 7 shows examples of waveforms that may be used by the jitter correction 

apparatus of FIG. 3. The base signal current duration counter 350 counts the duration of the base 
signal, which in this example is a low state, beginning at zero as shown. The count of the base 
signal current duration counter may be represented by the signal "current count". In a first cycle, 
the rising and falling edges of the jittered signal during counts 37 and 43. The jittered signal 
rising edge detector 310 informs the jittered signal rising edge adjuster 320 of a rising edge that 
occurs at count 37. The jittered signal falling edge detector 330 informs the jittered signal falling 
edge adjuster 340 of a rising edge that occurs at count 43. Thus, the rising edge of the jittered 
signal occurs at count 37 and the falling edge of the jittered signal occurs at count 43. In this 
example, as the first rising edge of the jittered signal occurs at count 37, the center of the 
programmed window of the jittered signal rising edge adjuster is set to the first rising edge of the 
jittered signal. Similarly, the center of the programmed window of the jittered signal falling 
edge adjuster is set to the first falling edge of the jittered signal, i.e., count 43. 
[0037] In the example of FIG. 7, the jittered signal rising edge adjuster 320 outputs the 

delayed center of its programmed window to the jitter corrected signal output device 140 as the 
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jitter corrected rising edge position of the image signal at count 40. Similarly, the jittered signal 
falling edge adjuster 340 outputs the delayed center of its programmed window to the jitter 
corrected signal output device 140 as the jitter corrected falling edge position of jittered signal at 
count 46. Jitter corrected signal output device 140 receives the jitter corrected rising and falling 
edge positions and outputs a jitter corrected signal as discussed above. 
[0038] In a subsequent cycle of this example, the base signal current duration counter 

350 counts the duration of the period of the base signal, as in the first cycle discussed above, and 
outputs the count of the duration. In the subsequent cycle, the jittered signal is active from count 
37 to count 42. Thus, the rising edge of the jittered signal occurs at count 37 and the falling edge 
of the jittered signal occurs at count 42. The rising and falling edges of the jittered signal are 
within the programmed windows for respective rising and falling edges as stored by respective 
jittered signal rising edge adjuster 320 and jittered signal falling edge adjuster 340. The rising 
edge of the jittered signal is at count 37 and within the programmed window of the jittered signal 
rising edge adjuster 320 that was set earlier at count 37. The jittered signal rising edge adjuster 
outputs the rising edge position of the jittered signal as count 37. At count 42, the jittered signal 
falling edge is within the programmed window of jittered signal falling edge adjuster 340 
previously set at count 43. The jittered signal falling edge adjuster 340 outputs the falling edge 
position of the jittered signal as count 43, which corresponds to the center of its programmed 
window. Jittered signal rising edge adjuster 320 and jittered signal falling edge adjuster 340 
each output the count of respective delayed and jitter corrected rising and falling edges of the 
image signal having respective counts 40 and 46 to jitter corrected signal output device 140. 
Jitter corrected signal output device 140 outputs the jitter corrected signal as discussed above. 
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[0039] The jitter corrected signal that is output by apparatus 100 may include a delay. 

The delay may be introduced because jitter corrected signal output device 140 receives the count 
positions of the jitter corrected rising and falling edge positions after the corresponding count 
positions of the current count from base signal current position counter 350. The delay may also 
be introduced by the processing time of the elements of the jitter correction apparatus 100. 
[0040] In one embodiment, apparatus 100 of FIG. 3 may be modified to eliminate the 

delay in the transitions of rising and falling edges of the jitter corrected signal introduced by 
respective jittered signal rising edge adjuster 320 and jittered signal falling edge adjuster 340. In 
this embodiment, jitter corrected signal output device 140 repeatedly outputs the jitter corrected 
signal at the jitter corrected rising and falling edge positions programmed by jittered signal rising 
edge adjuster 320 and jittered signal falling edge adjuster 340. The embodiment without delay 
eliminates delay in generating a jitter corrected signal Eliminating the delay may be desired 
because the delay may cause a subtle shift in image position from that which was intended. 
[0041] One embodiment of jitter correction includes techniques to generate a jitter 

corrected, or dejittered, signal, from a jittered video, or jittered image, signal, for example. This 
embodiment reduces delay in generating the jitter corrected signal. An example of this 
embodiment is shown in FIG. 8 as apparatus 800. Apparatus 800 includes jittered signal rising 
edge detector 310, jittered signal falling edge detector 330, averager 810, rising and falling edge 
look-up-table (LUT) 820, base signal current duration counter 350, periodic signal continuation 
device 360, and jitter corrected signal output device 140. 

[0042] Averager 810 has inputs to receive the rising and falling edge positions of jittered 

signal from respective jittered signal rising edge detector 310 and jittered signal falling edge 
detector 330. Averager 810 averages the detected rising and falling edge positions and outputs 
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these averaged positions to LUT 820. LUT 820 is coupled to receive the detected rising and 
falling edge positions of jittered signal from respective jittered signal rising edge detector 310 
and jittered signal falling edge detector 330 and has inputs to receive the average rising and 
falling edge positions from averager 810. LUT 820 may store rising and falling positions, such 
as industry standard rising and falling positions for example. LUT 820 compares the detected 
rising and falling average positions of the jittered signal with the respective stored rising and 
falling edge positions. If the detected rising and falling edges are each within a programmed 
range of the respective stored rising and falling edge positions, then the LUT 820 outputs the 
stored rising and falling edge positions as the jitter corrected rising and falling positions to jitter 
corrected signal output device 140. The programmed range may be determined in a similar 
manner as the window width with respect to the jittered signal rising edge adjuster 320. 
Otherwise, the LUT 820 outputs the detected rising and falling edge positions from jittered 
signal as jitter corrected rising and falling edges to jitter corrected signal output device 140. 
Jitter corrected signal output device 140 receives the jitter corrected rising and falling edges and 
outputs a jitter corrected signal as discussed above. Apparatus 800 may be implemented by 
software stored on a computer readable medium and executed by a computer processing system 
or microprocessor. The apparatus may also be implemented in firmware or hardware, or a 
combination of software and hardware. 

[0043] FIGs. 9 and 10 set forth flow diagrams of embodiments of processes that may be 

used to correct the respective rising and falling edge positions of the jittered signal. In one 
embodiment, the processes may be performed by apparatus 800. Referring to FIG. 9, in action 
910, the rising edge position of the jittered signal is determined. In action 920, the rising edge 
position of the jittered signal is averaged with one or more stored rising edge positions. In action 
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930, the average of the rising edge positions is stored in a LUT. In action 940, the determined 
rising edge position of the jittered signal is compared with the average rising edge position stored 
in LUT. If the difference between the determined rising edge position and average rising edge 
position is within a programmed acceptable margin, as discussed above, then action 950 follows, 
otherwise action 960 follows. In action 950, the average rising edge position is output to jitter 
corrected signal output device 140 as a jitter corrected rising edge. In action 960, the LUT 
outputs the determined rising edge position of the jittered signal to jitter corrected signal output 
device 140 as a jitter corrected rising edge. In action 970, jitter corrected signal output device 
140 receives the jitter corrected rising edge of the jitter corrected signal, combines this signal 
with a jitter corrected falling edge signal, and outputs a jitter corrected signal. 
[0044] Referring to FIG. 10, in action 1010, the falling edge position of the jittered signal 

is determined. In action 1020, the falling edge position of the jittered signal is averaged with one 
or more stored falling edge positions. In action 1030, the average of the falling edge positions is 
stored in a LUT. In action 1040, the determined falling edge position of the jittered signal is 
compared with the average falling edge position stored in LUT. If the difference between the 
determined falling edge position and the average falling edge position is within a programmed 
acceptable margin, as discussed above, then action 1050 follows, otherwise action 1060 follows. 
In action 1050, the average falling edge position is output to jitter corrected signal output device 
140 as a jitter corrected falling edge. In action 1060, the LUT outputs the determined falling 
edge position of the jittered signal to jitter corrected signal output device 140 as a jitter corrected 
falling edge. In action 1070, jitter corrected signal output device 140 receives the jitter corrected 
falling edge of the jitter corrected signal and outputs a jitter corrected signal. 
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[0045] FIG. 1 1 shows an embodiment of a transition minimized differential signaling 

(TMDS) serial link system that uses jitter correction. Referring now to FIG. 1 1, a block diagram 
of an embodiment of a serial link system 1 120 for sending an isochronous digital data stream and 
one or more additional digital data streams over a single serial line is shown. The serial link 
system 1 120 includes an embedding unit 1 122, a removing unit 1 124, a single serial line 1 128 
and a clock signal line 1 132. This system basically is a time multiplexed data transfer in a serial 
digital interface, for example a display interface. In a conventional parallel digital display 
interface, there are parallel video data refresh signals for each color (Red, Green, Blue) and video 
control signals (HSYNC, VSYNC, DE). However, in the system of FIG. 11, multiple content of 
data streams as well as all video control signals, such as HSYNC, VSYNC, DE, are also sent 
through display data channels by employing line coding. 

[0046] The embedding unit 1 122 may have a plurality of inputs and a first and second 

outputs. Each of the plurality of inputs is coupled to a respective input signal line 1 126a, 1 126b, 
1 126c, 1 126n to receive a primary signal, such as a video signal, a second signal, a third signal 
and a nth signal. Each of the inputs and corresponding input signal lines 1 126a, 1 126b, 1 126c, 
1 126n may be a plurality of signal lines. For example, the primary signal line may be a video 
signal that has 8 signal lines for data (8 bits of Red, 8 bits of Green, 8 bits of Blue in sequence) 
and signal lines for a control signals (horizontal sync, vertical sync and other control signals); 
and the second signal may be an eight bit data signal requiring eight signal lines. The embedding 
unit 1 122 receives the primary signal, second signal, third signal and nth signal, and encodes 
each signal. Then the embedding unit 1 122 combines the encoded signals and inserts separation 
signals or characters for identifying the input signal from which the encoded signals were 
derived. The combination results in an encoded serial sequence that is output on the first output 
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for transmission over the serial line 1 128. The second output 1 132 of the embedding unit 1 122 
provides a clock signal used to synchronize the transmission of the encoded sequence. 
[0047] The removing unit 1 124 has a first input, a second input and a plurality of outputs. 

The first input of the removing unit 1 124 is coupled to serial line 1 128 to receive the encoded 
serial sequence from the embedding unit 1 122. The second input of the removing unit 1124 is 
coupled to clock line 1 132 to receive the clock signal from the embedding unit 1 122. The 
removing unit 1 124 separates the encoded serial sequence into separate signals, removes the 
separation characters and decodes the separate signals which are each output on a respective 
output of the removing unit 1 124. Each of the outputs of the removing unit 1 124 is coupled to a 
signal line 1 130a, 1 130b, 1 130c, 1 13 On to output the deserialized primary signal, second signal, 
third signal and nth signal, respectively, which were previously serialized. Like the input signal 
lines 1126a, 1126b, 1126c, 1126n, each of the output signal lines 1130a, 1130b, 1130c, 1130n 
may be a plurality of signal lines. For example, the output signal lines 1 130a may be 25 parallel 
lines, the other output signal lines might be eight parallel lines. The present invention 
advantageously makes the embedding, transmission over the serial line 1 128 and clock line 
1 132, and decoding appear completely transparent such that the signals applied to lines 1 126a-n 
are identical in content and relative timing to the signals that appear on the output lines 1 130a- 
1130n. 

[0048] The deserialized signals on lines 1 130a-l 13 On may contain jitter as a result of 

being serialized then deserialized. To reduce this jitter, each signal having jitter may be received 
by jitter correction system 100, which processes each jittered signal to reduce the amount of jitter 
in the signal as discussed above. 
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[0049] These and other embodiments of jitter correction may be realized in accordance 

with the teachings described herein and it should be evident that various modifications and 
changes may be made in the teachings without departing from the broader spirit and scope of the 
invention. The specification and drawings are, accordingly, to be regarded in an illustrative 
rather than restrictive sense and the invention measured only in terms of the claims. 
We claim: 
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